Introduction
Mineral Trioxide Aggregate (MTA) is one of the most used biomaterials in endodontics currently 3 . It is a Portland cement (75.0%) (wt) added to dehydrated CaSO 4 (5.0%) and Bi 2 O 3 (20.0%), the latter being responsible for its radiopacity 2 . Because of its hydraulic nature, after the addition of water, the setting process of the cement begins by initially forming a hydrated silica gel 3 .
There is few information regarding the MTA cement manufacturing process. However, the companies the cement under conditions that guarantee its safe use. Portland cement, the main raw material of MTA, has several compounds in its formulation, the following being the mostly used ones: SiO 2 (21.2%); CaO (68.1%); Al 2 O 3 (4.7%); MgO (0.48%) and Fe 2 O 3 (1.89%) 3 process before being used, studies have proved the presence of heavy metals in the composition of MTA, among them As, Cr and Pb 11, 12 . Nevertheless, it is 12 .
In spite of its proven biocompatibility and bioactivity 20, 21 , undesirable effects of Bi 2 O 3 have been pointed out on the rate of Ca++ ions released from MTA, thus compromising its performance as a reparative material 3, 25 . Furthermore, studies have reported that heavy metal salts, mainly Bi and Cd, are responsible for the expression of the heme oxygenase-1 enzyme (HO-1) in different cell lineages, compromising their regulatory functions and protective mechanisms 4, 22 .
In a recent study, Khalil and Eid 18 (2013) to address the deficiencies of the silicate-based cement 3, 11, 12, 25 as ZnO, have been proposed as a feasible alternative to the compounds currently used for this purpose The number of specimens per group was determined based on other biological studies that used a similar quantity of animals 1, 13, 14 . recommendations. For EndoBinder, the proportion of 1 g of powder to 0.21 mL of distilled water was used, whereas for White MTA, the recommended proportion was of one dose of powder (0.15 mg) to 1 drop (0.5 mL) of distilled water.
After manipulating the cements, pre-sterilized polyethylene tubes measuring 1.5 mm of internal . In addition to these tissue events, the presence of micro and macrovesicular steatosis, and the occurrence of apoptosis in hepatic cells were also the liver 5 , whereas, for the kidney, the presence of hypercellularity in the cortex was used However, at the period of 30 d, we noted a reduction in the extent of these events in the affected areas ( Figures 4A and B) . At the end of the analysis, we index for the liver and kidney.
EBZnO group
The histopathological events observed in both time intervals of analysis were similar to those from the previous groups, both for livers and kidneys. We . However, few studies have evaluated the systemic effect of these cements when applied directly with connective tissue 9,10,18
15 (2006) determines that systemic toxicity of all biomaterials that contacted blood, such as those evaluated in this study, must be assessed. According to Culliton, et al. . This fact appears to harm the good biologic performance of MTA as direct capping agent, because it inhibits the synthesis and deposition of reparative hard tissue on exposed pulps, and the consequent formation of mineral barrier 3, 25 .
For this reason, in this study we evaluated different versions of EndoBinder containing two distinct types dental implants because of its adequate biological compatibility and because it does not promote For all the cements, we observed areas of . We point out in this study that the cements applied in surgical pockets created in the subcutaneous connective tissue of rats, which led to the contact of the tested materials with the animals' blood. Other in vivo studies demonstrated that once pentavalent arsenic is absorbed by the liver, it becomes methylated into its trivalent form, which is less toxic and more easily eliminated 8, 11 . However, if the liver is not capable of metabolizing the arsenic in a reasonable time, it causes irreparable damage to the organ, even when the doses are not considered lethal 8, 11 . The results observed in the histopathological analysis of the liver and kidney led us to believe that these heavy metals in the composition of EndoBinder and MTA, particularly arsenic can play a relevant clinical role in the systemic toxicity caused by these cements 8 , and that their action is time-dependent.
In a recent research, Demirkaya, et al. 9 (2016) have reported that the levels of aluminium in blood plasma and liver were higher in rats with MTA-like cements implanted into their dental extraction sockets, indicating that aluminium could be released from calcium silicate cements into the blood stream.
Moreover, in another study, Demirkaya, et al. 
Conclusion
In summary, the different mineral aggregatebased cements investigated in this study promoted tissue, which decreased with time. Thus, it could be stated that all cements were locally biocompatible.
Systemically, all cements caused adverse histological reactions on liver and kidney; there were more Systemic effect of mineral aggregate-based cements: histopathological analysis in rats accentuated reactions for MTA that persisted at the end of 30 d. In addition, it is worth to emphasize that these systemic reactions can not be considered irreversible, and further researches using longer periods of analysis must be conducted.
